Role of idle ribosomes in the response of Chinese hamster ovary cells to depletion of histidyl-tRNA.
In Chinese hamster ovary cells, histidine starvation and inactivation of histidyl-tRNA synthetase by mutations or histidinol result in stimulation of protein breakdown. We have previously shown that the regulatory mechanism recognizes the level of aminoacylation of tRNA(His). We now report that it is also sensitive to the functional state of the ribosomes. Cycloheximide, an inhibitor of peptidyl-tRNA translocation, decreases the sensitivity of the regulation. In the presence of 1.5 micrograms cycloheximide/ml, protein synthesis is inhibited to 6% of control; a full response can still be elicited by appropriate concentrations of histidinol, but it requires a more extensive depletion of histidyl-tRNA than in the absence of cycloheximide. The response is attained only when the depletion is sufficient to inhibit protein synthesis further and to increase the number of ribosomes idling in the histidine codon with an empty aminoacyl site, measured by their reactivity in vivo to low concentrations of puromycin. The results indicate that a simple depletion of his-tRNA is not sufficient to elicit the response and suggest that idle ribosomes are required for regulation.